After being produced in the first 100 gicm' of the atmosphere, a considerable fraction of the mesons are able to I penetrate through the total atmosphere and even deep underground. The only interaction with matter seems to be the one which is caused by its charge. Scattering by interactions other than electric is small and perhaps nonexistent. Recent experiments have shown that even the absorption of slow rnesons by nuc1ei takes place with a probability far below the expected one.
Nordheim and Hebb have shown that these facts are in contradiction with any simple theoretical description of meson production. ' One should expect a similar cross section for processes induced by mesons as for processes in which mesons are created. This result follows immediately from any "interaction term" which is introduced into the Hamiltonian in order to describe the meson creation, if one applies the well-known principle of detailed balancing. This difficulty has been repeatedly emphasized by Oppenheimer.
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The striking lack of reversibility suggests the possibility that the process of meson creation is not elementary, bQt consists of a succession of several elementary processes. The total process will not be reversible if one of the successive steps is much slower than the initial one. The following analogy may perhaps clarify the picture: The cross section for the production of fission in uranium by a nuclear particle is of the same order as the cross section for the fission fragments to collide with another fragment, in accordance with the reversibility of the fission process. Let us imagine, for the sake of argument, however, that the fission fragments were not observable and that the only known effect would be the absorption of a nuclear particle by uranium with the subsequent emission of several electrons due to the beta-disintegrations of the fragments. We would then be faced with an analogous lack of reversibility, since the absorption of electrons by nuclei is extremely weak.
A number of possible combinations of processes suggest themselves for the mechanism of meson production. One could assume that the primary cosmic radiation transforms the nucleons into an "excited" state which, after a time long compared to the excitation process, decays with the emission of several mesons. The relatively long life-time of the "meson-pregnant" state would give rise to the small interaction between mesons and nucleons. Another alternative assumption, which was proposed by R. E. Marshak 
